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(57) Abstract 

A coryneform bacterium having a high L-lysine productivity is provided by integrating a gene coding for a 
coryneform-origin aspartokinase released of feedback inhibition caused by L-lysine and L-threonine into a DNA of 
a chromosome of a coryneform bacterium carrying attenuated homoserine dehydrogenase or a coryneform bacterium 
deficient in a homoserine dehydrogenase gene. 
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L-y vMtfu&wf-vv&m* /<f-^x 

>m, TX^^vmjST^xb K^Mft UT-frJ«*nSb £©«fc$#L-y 

fll&kTx b><^ t- y •> y -r y am© & -5 ft 3 y * *;i/A 
Jtffl0t^*j^T«N 7x^;i/h*^- e (&Ts TAKJ £^-5) .lis L-ys>> 

r&l - y s? >^»^b©^^wtM$ns l - x ujr~>K «k s 

L- y ^y&jgKffll^&tlTVS (J. Gen. Appl. Microbiol., 16, 373-391(19 
70)) o 

^irt^tlTl^^^-by >irb Fo^-if (H7\ THDJ £t,^) £^tS 

Lizf&mftkm^ btix^z* cnw\ L-y e?>M»&rx^°7^^ 

&m%fskW& % H D j^Xifc L-T^-2>fc26&~ L-Xl^t- V *T*% € 0 ^ 
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Tl^£ (Nakayama, K. et al. ; J. Gen, Appl. Microbiol. 7(3), 145-154(1961)) 
_hlB«)«k9^HD^^^{^U ^t>$>2>mtW. (leaky type) HD*ffi 

y ^fij r> A • ^VU^ ^ # A (Corynebacterium glutamicum) tCot>Tl±Pe 
oples O^S^^tlTl^ (Peoples, 0. P. et al. , Molecular Hicrobiolo 
gy 2(1), 63-72 (1988)) « 

a Kia^^is £ ntt^s l - y ^ >^/&sjs^3§#-> l - y s> y&^fe 

KA* >y ^ Pl#£^t IK ^ A K CD^M <h HD <DH ith Z> ^te$m t *W*kT 3 »J * 
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-xw->i;<];§7^ — K^^y ^ a#*a»j ^ a k ^jt-r shd 

0* H D »^fi»»*«^ 3 CI £ £t£JII £ 1" £ o 

>^A (Brevibacteriura lactofermentum) ©HD§§^fltfc£]&#U i^IH 

A©s^fe#u::#A"r 3 c: £ K <fc T L - u P >&M&frfaJi\s1z l - y y&jS 
**«|jffibs $ -5 UT#6>ti/cL - y i? v^$|c©jjfflJiatt'"CA Kit-fs^* 

1 0 4#@©^* y >^cd^^ < t fe-^ior ^ y m&arcs&ffc b*^HM 
^dna ^a^a* tixmymwk £ n/c =» y * M^mrn^^-t & » 
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ftDNAK^&SnT^Kte&StU ^o. y >fk Koy^-- 

l - y z?>&wm-t& c tzmmt-tz l - y s> > 

Hfb^ (leaky type) tD^MttSHD^Hi: r^H3!!HDJ „ L-U^XR 

)i-5i|aMDNA Jfcfe^lfer&fl: DNA10HD feliAK «fzV? £ <Z>*B PI 

a^t-ck^^-fe^DNAtrM^trCi^ rm^m^J > uOtMDN 
A^fe^DNA^M^*n^»^. 1 =Jh°-(DHD^^^(iAKitt 
^ * - £ £ t> Kflftft «k *5„ %k&W JiCD H D £ fc ti A 

— ^ ^.4 -r -i 7* * f'JtP v 1 — (Bergey' s Manual of Determinative B 
acteriology) (1974) K%Mi$tlT^Z>~m<Dm&to~e$> *) ^ UW&> 
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l - y py&mm^n, % e>KZ(Dnm%&fevx4%w~tzc t&x%z><> 

CW\ M^MIf t fc(±N - y f;b-N' -x h p -N-x h q y ^T- > (NTG) 

^T^TTf & C tWX%^ L - y >&t>* L-Xl/t- y^«Jir jjp^.fc 

(Shiio, I. & Sano, K. , J. G. A. M, , 15, 267-287 (1969)) 0 d 0 bT# 

HDO^^ti. mt£Follettie£CD;£&; (Follettie, M. T. et al. , Mole 
cular Microbiology 2, 53-62 (1988)) Km-?XMfo& *) 1« lyfcUm^'^m 
t^T-x Kalinowski (Kalinowski, J. et al. , Mol. Gen. Genet. , 224, 317 
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-324 (1990)) IZ&^TftmtZZ tfrTZZo 

ftiHD^t^blE Hft©#}£ (H.Saito and K. Miura Biochem, Biophys. 
Acta 72,619.(1963)) ^id X *9l£&teDN A«U # V * 5— fef^W > U 
v" g ( P C R : polymerase chain reaction ; White, T. J. et al ;Tren 
ds Genet. 5, 185(1989)#M) KJ:»K HDM.fctt&ffi'tZZtK&vTftS Z 

i$—Mffi®%^-t&i)NAzLmm<£>m3' mffiKtm'tz&o&m^Zo hd 

-t £ D N A m it *^tr P C R KJ&Jft £ T #n - X ^ ^MS^Sft C^U^. @ #J 
(DDNAHftJt&ttm^SCliKJ^TH^ 

£*£oT^&S£?!j (Peoples, 0. P. et al; Molecular Microbiology, 2(1), 63 
-72 (1988)) %mzi,TM&Vpf&-ttltf&h^ JMfcWfclix HD*fif*3- 

K-r ^ii5o^^ & u %> 2>-?u v -dm* u < . «ia umm 

*X*T 5 b'fe (Tetrahedron Letters, 22, 1859(1981)#M) ^(D^^K <fc Y) s 
rUlODNAMii (#J;itf> Applied BiosystemsftSSD N A&tim, model 3 
80B^) PCRKJfcM^ WPCRHM 

ft (^ifj£ (#0 SDNAt-7;W^7- PJ2000M^) U TaqDNA^ 

'j>7-if (^igae oho «fc»?^$tiT^s) i&&m\z&*)mmzti 

PCR^Cd;*) igifl $ frlfc^MH D i'>xiJt7-3'J (Escher 
ichia coli : JBJT> TE. colij £ 9 ) U ^*;UAM<Z>lEBB£ft 

fe^ti hti m kpp-dka utm&*. dna u - n 

£E. coli«i:iAbtfc< is E. coliMftitte 
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mfoftV&ftWW^m*b<Z>ifi»*\s<s m?H$ pUC19> pUC18, pBR322> pHSG2 
99> pHSG399s pHSG398s RSFlOlO^'^ff £>ftSo 

-r*«B**^DNAWfit (#JxJ£> P AM 330 (#g8B858-67699^fR#M) » P 
HM 1519 (#^Bg58-77895^fB#M) „ pCG 1 (#MH357-134500^^#M) . 
pCG 2 (#liHH58-35197-^k##R&) > pCG 4 (#ggPB57-183799-^tfR#M) > P 
CG 11 (#^BH57-183799^k$g#J®) «$j^&»MftTSS) £JfpA-r& ^ E. col 

i&o* ^ y * M.mm^m-^x nnum^sm^ i^s->t hM^^-iu 

PAJ655 x->i>Jfc70>MJ11882(FERM BP-136) 

:inn*m^*r>^nSR82{)l(ATCC39135) 
PAJ1844 i->i';k7o»JAJ11883(FERM BP-137) 

3nA^7'J^-r'JV^MSR8202(ATCC39136) 
PAJ611 xi/xnroiJAJ11884(FERM BP-138) 
PAJ3148 3HA^f'J')A^' > ^^ASR8203(ATCC39137) 
PAJ440 A"fW-r7^'JXAJ11901(FERM BP-140) 

^26 ZtltcMM* V 7f-WSDS^ffi^T^IU 3 0 0 0 0 xg« 

$m LTMMVsfr zntc ±mm\z ^ijxfi^v^ij^-v^ttu -t? -> •> a ? 

E. colifc^XS K^AL-T^M^-TSiCti D. H. Morrison©^ (Meth 
ods in Enzymology, 68, 326, 1979) ^^^(i^IiMM^^^^Afi 
IbTDNA CD^^^Jt-T^"^ (Mandel, M. and Higa, A. , J. Mol. , Biol. , 53. 15 
9(1970)) mK£*)fto - &o 
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UmiWSM'TZ* t>©T&tU£cfc < *£*W© L - X U:*- V&tf L - / 

^©0#:cfe D > 0H*.W3fflk S.m<DJj& (Biochem. Biophys. Acta. , 72, 619, (1963)) 
, K. S. Kirby©#& (Biochem. J. , 64, 405, (1956)) «fc $ 3fSrfel*DNA£ 

^j»Uta* ©»fJtiB^*W*« «BfHJ5K"^ra^*lWfi!i UT-9JWf©«-ffi*f8fliS 

_h. ff«b<«3 7^ 0a-»; h/mlT#*WIB ( 1 #~ 2 

NfK) ^DNA^fflS-frTun^ttS. 

^^-DNA^U dtlKDNAUtf—fefs ^U<iiT4DNA'J^f- 
*S£4~1 6^ BlfSti§l&l~l 0 0-3.~y h/ml©&#TTlB»H_L> 
^£L<ti6~24 «ffi$^TaMDNA^#^o 

f&n/caMDNAp^T^ fllittfB. coli K-12^&^ffj|£&bTl&fe# 
DNA7^7"7'J -£#§£-f &o C ©^Wfcl&i* D. M. Morrison©^ (Methods 
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in Enzymology, 68, 326, 1979) fe^^liMil^W^^^ATltll 
T D N A <b&Mn%i%-m8k (Handel, M. and Kiga, A. , J. Hoi. , Biol. , 53, 159(19 
70)) miZ&*)ft5Z.kib<T%Z>o 

%fttt£^Ti,^2>W£H (Peoples, 0. P. et al. , Holecular Hicrobiology, 2(1), 
63-72 (1988)) ±K IsX* U ? U*? CltvSrffl^ 

(HD-K HD-2) MfSC i^n&tlTt^S (Zakin, H. M. et al; J. B. C. , 25 
8, 3028-3031 (1983)) H)K dti^m^n^a U *'<9v- 'J • ^ # A 

USHDlfe^tt^ifflMD N A*> W*.fc£ P. Guerry (J. Ba 

cteriol. , 116, 1064, (1973)) > D. B. Clewell (J. Bacterid. ,110, 667, 

(1972)) Zj:i'i:J:«)fitS^imS 0 

*-T> MH Dat^Xi*#©^*W-TS HDMfctt^-tZ DNA^ 
Bit UT*&&;i D N A « D N A &&£tR&tt bT?BftM^ 

3 /c. w^aiH Date^xttflb©****^* h d atte^^-r £ dna^ 

NA^ yt>oWU ^iiltofflftx. D N A ^Hiteic^A b 

DNAH>t" bvm.mmmir2>tc}6<DMMt\sXte, t Ko+WI^T; >^ 
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<DN5f»^t> 1 0 4f|©A'J >3KS*VN*»J >m&VLft<DT $;^K^t 

u ^ s i o 4ti©/^ij >mm&.ft-<DT $ ;mmmzmk-f& 

mm, 

A 2 2 5 6^ (ATCC 13869) i:ft*t5HD©7U»J^ 

• ?°J\s? ^ #A©HD(Co^T##$ftTl^&T5 y^SS^lJ (Peoples, 0. 
P. et al; Molecular Microbiology 2(1) 63-72 (1988)) t ItmVtz t d 5. N 
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< 2 >^l-jAKjtt^-?-^^^MAKjt-f2:-?-0S;# 

frAMwm&mi^ mnommmmfe, ^^mmttzHN - * ^-n* -~ 

hD-N-^. hP V^T-i>> (NT G) ^(D^M^JM^IfeU ^H&fcSU/c 
m^CD^^e,^#-r^Cl<h^*e^-5o AK?£&©iJ!lJ5m> Hiyajima.R et al:T 
he Journal of Biochemistry(l 968), 63(2), 139-148 SClSiS;* C 

£.*5jiATCC13869> &£>*ATCC13869#cJ; t)^fflli:<k 0M#£ttrt: L—VV y&M 
^AJ3463 (FERM P-1987) 3&^fc2?£ UM^ffiT&3<> 
a >J^t^if^&AKl^$it^i:iis #J;t<^ =Jf6©^fife 
(H. Saito and K. Miura Biochem. Biophys. Acta, 72, 619, (1963)) £ ^Ife-fel* 
DNA^ilU #U ^7-»fx^ >)JT^a (PCR : polymerase c 
hain reaction ; White, T.J. et al ; Trends Genet. 5, 185(1989)#M) i-cfc^K 

tSDNA - fi|gCDW3' *»*cffi«rr l.^®^l^o A K»s^<D— «t«ttrt* 

tt^iMb/c^Kli. M^®DNA»fit^^7-r-?-ilTffll\ 

H-fr D N A Writ S d £ <fc t) itfc^ 7*5 U - J: x ^ U > ^ 

&b&k#; bfc&; a > F^uffitcimoTA Kang^^^w-r & d 

NA«ftf*IE|iRT*S« 
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l^TSE^Di^oT^SBe^J (Molecular Microbiology(1991), 5(5), 1197-1204, M 
ol. Gen. Genet. (1990)224, 317-324#M) »UT> A Kitted 3- 
1643bpCDM^£*#iM-r^ < ^ 5* -TCGCGAAGTAGCACCTGTCACTT- 3* (MnMUM^ 5 ) 
1 5' -ACGGAATTCAATCTTACGGCC-3' (MtmWZm^ 6 ) £ "5 @E#J€> 23mer.& £521 
mer D N A -fy^MMXh DNA CD^j&teApplied Biosysteras&^D N A 

&J&Xk model 380B£^ffiU t^7^V h^ffl^T (Tetrahedron Lette 
rs(1981), 22. 1859#flS) M{:toT^§^o PCRH/ft(*. SS5t (**) 
NA-*-v;MM^5- PJ2000^ffl^S TaqDNAtf U ^ 5— t?£flH^ 

p c Rfefc <fc t> mmztit&mmA Kmttit, e. coimovxi* ^ v * m 

J*MW®mteft K *3^T S fltKfi n^tt^ ? ^ - D N A fc&lfc bT£&&*- DNA 
*W»U -ft£E. colimt^AbT*J< '4k<»mm*\s*t<U2> 0 E. 
coli»^^*5^Ta#m^«rtB^^^^-<!: lTli> ^7X; K^*-*W 

*b<s te©^weiiz:«aiort6^^©*W*b<. #j*.f* puci9. piicis. 

PBR322. pHSG299> pHSG399s pHSG398. RSFlOlOt^^f £tl£o 

-f&m-ti%:$>'? 1 DNAffi}f*ffiA-tZt^ E. coli&£>*3 >j **;l/A£ffllg£>I3u;#T 
S^M^t^l^^^v'^ h^^^-ibT^M^^-i^T^^o E. col 
iK7°5X^ K^^AbT^St^^-f&Kfi; D. M. MorrisonCD^jfe (Methods in E 
nzymology, 68, 326, 1979) S^^l^tllB^M^^^^AT'MUD 
N A COmM^^'t'^ (Mandel, M. and Higa, A. , J. Mol. , Biol. , 53, 159(1970)) 

#t>ti> a Kgtmwfr & a Km.fc¥%&ffl&tummm a Kmi^tm t> ti% 0 
^mmzmi^mmwtAKmitttisTit, l- u >k 
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\s*~>m,^ TJU^~>m,&-, v'X-r-fy^s 7i-^T7-V^ 
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i©s-^i^2MMDNA©«©^ (s<??-m%; Mmm&$mm 

i&$ft£o U/c^oT> HDilET-©H^$^^ti I^Ti^ N5jc«iJcD 
m?Ltfn^Mfrh>3 5 OT^y^F^KDH^ 0 0-2 0 0^@. 

£-51^2 5 0-3 5 0#g©7 ^ y^Oll^W bM* fifts HDifrfS-y-J*-, 

V+t-^©^jfifl/<£^J:9i:HDI^©^P*-^-W^$t 

la^DN A£n U^^yl/AM©«f*!{-#A-r^^{^ E. coli K-12 

i nx i * % ^mmmm^mt^ ju ^ ^ atms udna omi&n 

£±#-r#i£ (Mandel, M. and Higa, A. , J. Mol. , Biol. , 53, 159C1970X 3 iZ\t^JU 
Wmm 0=btf> £ ^ > fc: *r ^ h ^#A-r § (Duncan, C. H. , Wilson, G. A. 
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and Young, F.B.. Gene, 1, 153(1977)) K & *) mtT&Zo • X 

VX, imMmte&tfMnK-i^X%\t>tlT^Z>M& (Chang,S.and Choen, 
S. N. , Molec. Gen. Genet. , 168. 11 1(1979); Bibb, M. J. . Ward, J. M. and Hopwood, 0. A. , 
Nature, 274, 398(1978) ;Hinnen, A. , Hicks, J. B. and Fink, G. R. , Proc. Natl. Acad. Sc 
i. USA, 75, 1929(1978)) > DNA *M&iD N A&&&KW*)&t:'?v h 

&T^^5ll«^5C«l:^Ti5 b> #^HS57-183799lc8a«fe$n/c=i y * 

a^t'J ^Aissfcttrutv^r-y ^Aioyo h^^x M^y 

d n A^y is &<?tf y •? Ai^ciin y y AnmrnKn-r %&.mm 
^itgy h d msfr* tc \*x$m h d mtt*mAir %> m&m 3 y * *^ a m 
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*j:k<W&<5o AEC (S- (2-T;yif^) -'>Xf-f Wf«ll^ 
^©j&SKL-^-fey >©i94*7;;t^i:tSfII* (#£0S4 8- 
2 8 0 7 8^, 5 6- 6 4 9 9^) , AEC KWiB^ U L — o-< 

L-m'jy, L-i/oyy, L--fey>, l-t;i^~>, L-77 

L-/<y >^<DT ^ (^®#fpm3 7 0 8 3 9 5^ 

mfWZ 8 2 5 4 7 2-^-) , DL-«-7; y-e-^/p^^A, «-T^ 

y-5^y^^^^A, 7XA t 7^y|-7ta^ ) x^r&j, ^y^rK, n 
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mm c-r*^+'>5— e> ^/c«t«^^ia«ij^i^^^L-';v?v^ 

jfeCWfe (#MBS5 0 - 5 3 5 8 8-f§\ #ISH§5 0 - 3 1 0 9 3^, #IHB25 2 
- 1 0 2 4 9 8f, #I9R§5 3 - 9 3 9 4-^, #^BS 5 3 - 8 6 0 8 9-5f#g§Bg 
5 5 -9 7 8 3-^-, #^035 5 - 9 7 5 9^, ftUffl 5 6 - 3 2 9 9 #H 
BS56-39778-^, 5 3-.4 3 5 9 1f, #&B8 5 8- 1.8 3 3^) , 

4 ; > h fci*^i»*si^-r l - u ; j >mmmm& mmm 55-978 

4-^-, #HSBg5 6 - 8 6 9 2-^) , 7Jl/*u&l'\£>m&izli3 4°C&.±.<Dm&, 

KttisT®&m%mtL-v i?>mjmtmw mmms 5-9783-^, mmm 

5 3 - 8 6 0 9 0^) > xf l/V/U =t-MZffl®.&& U L — U 5>>£&jirr 
3 4 5 5##m) o 

AKIt L — >J L - X l^- >£*##-r 3 di(a- 3 T7^-K^ 

A3MiiL - X l^- >^t?§^^OT> AKii7 — hVC* ? M^Stf 
A«©j|fflia , +'TAKM^^!|tM*rn{i\ L - y i?>4I^I&l±t^ 

mai»= AKit^iiMB»w «fc« l - y i?>»MW&n5o 

A Kitted 1 3 >J * *;l/A*fflBMlBl&rt-C g#m§£of jt&#^ * - £ ^ $>U & 
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mm*- d n a -cm ^ u % ^^mm^w^Brrms.^ i ^ 

ZbcD-V&titftiCD&^te&OT&m^ M^Kf*. m^^b/cpAJ655^ pAJ184 
4. pAJ61K pAJ3148s pAJ440W#J^T£ 

□ E. coli K-12 Ko^TfRg^tlT 

t > £ a^^MiE^^b^ ;U ^ UTDNA (D^tt^-ii-r (Ma 
ndel, M. and Higa, A. , J. Kol. . Biol. , 53, 159(1970). £ tzlt'^JVT. - Xzf=f- V X 
[Co^TitStlT^5W^DNAM?)^ll5i{«M C^£>\$> 
&ziy\?'T>b *z)V) KmA-f&ljfe (Duncan, C. H, , Wilson, G. A. and Young, F. E. , 
Gene, 1, 153(1977)) mwmJ&Mo frZWt, • X7^UX. jfc&ft 

ifectOWtKo^T^O ^tlT^S^^ (Chang, S. and Choen, S. N. , Molec. Gen. , 
Genet. , 168. Ill (1979) ;Bibb, H. J. , Ward, J. M. and Hopwood, 0. A. , Nature, 274, 398 
(1978) ;Hinnen, A. , Hicks, J. B. and Fink, G. R. , Proc. Natl. Acad. Sci. USA, 75 1929 
(1978)) . DNA &mm&, ilMDN A%®-BizmK>&ts'7v h^Xh&tzit 

-t^mttte t^Unmt Z>£tK&*)^ a&^DNA©te*T<D^1*£fa 

o?u*:-?-~*m^ zti%AK£tz&mmmAK%a- k-t sdna@5?ij^ 

< 5 >HD^^Xij:HD^l^CDlfe^DNA^CD^MAKjtfe : ?-g>^A 

_Lfa<4 >-vm^tc^^K, h D^txii; h d SS^t a KHsf 

h Dxmmcmx vtzAKMi^co^m^^Ttz^it, a Kmm^m^ 

D N A *f fc a^trc £ 3&W£ Uv - d T^fe^D N A Kl&^&tr A K Mfc^ 
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fe-f* D N A K*ft*ai* tlfe»KJ|EUM**<» 6 » 

iSa'fflM^^C UT-*^©AKilfeWJ9femb^*r^©Ts IfcfeteD N AJi 
2^H<DAKat^<oa^|Cj;»3s 1 3 tf~© A K*fe?*^ P-Wfr 

&m#-r s o # & titcmmmginifcom&fafr ^zz- ufr^wm ut^sr 

h A Katfe^ Itm&fcD N A ±© A K3W^K#©fflHfcrcffi;W&£ 



< 6 >L - 'J ^yCDMjt 
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^p»^*^-r zmigcDt&Mwmf s»ns • 

^iUI^ 7? h-X^ #5? h-X> 75^ h-X^T 

gfiitT(±^ Il7^-^> M7^il>A> 'jViT^-^A 

^*lif^W^#TT 16-72 B3Mffl^fflfr S<W«fc < . 2 5 <C~ 
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m 4 «\ psmmBRV^ps^mwcommomm^-tm, 

msi*^ h d mmn&vH d l - u >&m&r twg*fc<z> od^ 

CD L — U V^jSffiRtltitftKfc© O D HT* £ o 

at l - x > k «fc ^ 7 - y * iM#<fl?i& $tifcHD £ & HEnac 

UhV^-rU >>A'7^ h7r-^ AJ12036#c (FERM BP-734) PYfcSS 

HDSHftiUli^HfA^fU 7A • 5* h^r-^>^A AJ12472«USt^ 

aji2937^. m.mmmmu-Dmmntoxit^u^^'TV • 5^ h7 7 - 

AJ12036$cf3u ^UhV^^r-y £A • 5^ 2 2 5 6$; (ATCC 

13869) ^t>s KpAM330«^$#7t*rc&^ HD 

K 51 1 T \tm&m H D £&4rr &$cT& 3 a 

— ^ AJ12472*&&U t AJ12937#:kU 7Vt^f'J7A • h7 7 -^ >^ 
A 2 2 5 6f (ATCC 13869) fr&L- V 9 S>&Mn&ftm±\sT!R(l!S3£mK&& 

AI6080^{*^Vt:Vs^^i; 7A-7^h7r^ 2 2 5 6t (ATCC 1386 
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H DM^CD^15^J(is ^ U T" V V A • ^OI/^ = # AK&^T^K'gfS 

ftT&*) (Peoples, 0. P. et al; Molecular Microbiology 2(1) 63-72 (1988)) >. 
y U &<? -f U £ A • 5 ^ h 7 r -* A t ^ y f^A' ^Vl/^ ^ # 

A©^^r ©HDit^©K^JJi^«^^c: ££^M£n*:£>Tv U 
f'J^A • >f)\,$ % #A©m?IJ£^KPCR&Kffl^S^J&:/5^-DNA£ 

^UHV^^t-U »>A • 5£ V^A AJ12036**. AJ12472#c, AJ12937 

^22:^16080^ J; *3 D N A £iM U/c 0 C ft £>©2£rk#D N A 

6 H D^t^^tr^l500bp©D N A^f jt^ P C R&lz: J: i^ipg-T & fc&K N 
AB ItlDNA^M model381ASi^ffl^T> 5' Wf'y^i v — H 1 (841)5' - 
CTGGGA AGGTGAATCGAATT- 3' (860) : @B^j^S5^J#^ 1 ) W 3 ' #J^7'f7-H2 
((2410)5' -TCCGAGGTTTGCAGAAGATC-3* (2391) : WWUn^ 2 ) CD 2 31^©^ 
^-£^J£L*: 0 ft. ^-pCi*j©t$t^(iPeoples«a,^^U/cm^Sa?iJ (Peo 
pies, 0. P. et al. , Molecular Microbiology 2(1) 63-72 (1988)) Id&tf&fe 

s£^o n^titc^m-f^^^-it, turnup l cizxmmisfce 

P C R&mt, P C Ri#ii@$£g (D N A^-^J^^ ? 5 -PJ2000 : SM?t 
(#0 ) h (Takara GeneAmp™ kit : SM5t (#0 ) 
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mi 





mm 


SS -o fi 


*??4*?-H 1 
2 

dATP, dGTP, dTTP, dCTP 
Taq DM 
»DNA 

i o xKjtMmm 


0.25j«M 
0. 25//M 
#*200#M 
2. 5U/100#L 


25pmol 
25pmol 
20nmol 

0.5/zL(5U/juL) 



PCRTO^I^DNA (Dm®-, DNA©7~-'J>^ WJ^5-lf 
&m<DtkmU #*94X\ 37<C, 2 3K 75^, 3^iU ^MJKK©jg^ 

K cfc »3?gSB U ftl. 4KbptZ>D N A®fM*Oi#ili|^e«) &*l/Co 

d 9 UTAJ12036#U AJ12472#k AJ12937^?>*AI6080^©#^©^^D N A 

tt/fJt^ ^^-^77^ KpHSG399 (Takeshita, S. et al. ;Gene(1987), 61, 63 
~74#M) <EKw\Umt.m AbTiia^X.DNA^#/Co AJ 12036** &5fc(DmWfft 
^ti-m^D N A^pHDW^ kJm72W&5fc(DmihWifr%'ktsM.m&D N A£pHD 
MK AJ12937^ft^©l#iIlg||f>t*#ti 4 amx.DNA^pHDMIK A16080^ft5^©±iipa 
Wit^tra^DNA^pHDMIIIi^U ^©T^X^ K£-E. coli JM109 

±m(D£?KVXnt>tltz7*U ev<^T-U • 5? h7r-^ V^AAJ1203 
AJ12472^> AJ12937^C/AI6080^©HDjtjS- : frr>T-©^@aM©^^^ 
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^(DHDMU^COmM (Peoples, 0. P. et al. , Molecular Microbiology, 2(1), 
63-72 (1988)) ^ifcKU/cic: 5> 4 ^mK^mmm^h *) . ^©-5^1 *B»T 

q s9'G-C ( 143 Gly^ 148 Ala) 

(3) 13ie G~»T 
© 1 324 C->G 

0'AJ12937^©HDit^^(i^< 0^H^1 yHfc&S L/T#&bT^&£ £ 



|S2 







7^ 


AJ12472#c 


155 C^T, 
398 G^A 


23 Leu^Phe, 
104 Val-»Ile 


AJ12937^ 


398 G-A 


,04 Val-*Ile 


AI6080$c 


u66 e-»T 


303 Ser-*Phe 
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JKT\ 155 C-T ( 23 Leu^Phe) ©a»jftt*«Rj« 1 . 398 G^A ( 104 Val-Il 
e) ©m»I^2 N ££K ia66 C^T ( 393 Ser-*Phe) <D^H£^M,£ 3 <h 

E. colifcttHDatt^tf^SMR (HD-K HD-2) ^"Ttl & A K £ 2 $StE 

ifi/ioTl^Ct^bntl/^ (Zakin, M. M. et al; J. B. C. 258 3028- 

3031 (1983)) o ^<f-7i/x • vy^vxoHvmfcT&i&mmmbmfezti 

Tt^S (Parsot, C and Cohen, G. N. ; J. B.C. 263(29) 14654-14660 (1988)) o 
Ctlb(D7^ y M@2^lJ •?=■ »J A • 5^ h^r-y >^AI&iHD 

>J <7A • 5^ h^r-y >^ AHD07 ^ yram^TT ^ / If ^1 0 0 
~2 3 0©^i^HM^^^«^m^bT^^-<t^^^o 
^HfV^f'JOA • 5? h^r-y >^AHD020jrr©^ll,6ti:N^»£ 
&j 1 0 07^W«!), #«J|iU teN5f«A£ 2 37; ;t^© 
ftST*)-?-^ U^^2-D©^M^(i. E. coliCDHD-k HD-2s /<^;UX • ^"f^- 
UXtDHD^^VlfX^^U^A • 5? h7r-^ AH D iCD^T##i4 
©^^T^tEStfeofcCi, <*£S^ E. coli©HD-l^HD-2iis 7^HV< 
^A • 5^ h7r-^ V^AHD©C^MJ&1 0 07$;ia8« 

So 

^AHDCDjt^©^Sfi^iJ^^$n'C^-S 0 -§-tZt>*>, Sahmt. (Reinscheid, 
D.J. et al; J. Bacteriol. 173(10) 3228-3230 (1991)) te^H^ J;£ CtKC^ 
t>6 8^g©l /^CDS^^> $*:Sinskey£ (Archer, J. A. C. et al; G 
ene 107 53-59 (1991)) (*> &&mK&Z>y l^-A>'7>T©C^^& 1 7# 
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• 5^ h7r-^ y^AHD iPI^fCL — X V'ft ~y\C & %>~7 4 ~ K'<y?M 

- y «k s ■? * - F;<y ? umK m t> % mmt c - mmm k & % tmm $ m * 

7l/t*^f U >>A.7^h77-^ 2 2 5 6^ (ATCC 13869) s 

2 2 5 6$; J; >)^aiC £ *>?#&*Lrt:L - >J i?>^jgf4gg^*|cAJ3463 (FERM P 
-1987) &*)%m~m>, m&mMZmmistZo 3fete#DNA«fcDPCR& (polymera 
se chain reaction; White. T.J. et al ; Trends Genet. 5, 185(1989)#M) KJ: 

;l/^#Af;:&^T»<t£:^T^&@2?iJ (Molecular MicrobiologyC 1991)5(5), 
1197-1204, Mol. Gen. Genet. (1990)224, 317-324#M) UTAKHe^3 

- K^*^^1643bpcDM^*iitHt-^< ^ 5' -TCGCGAAGTAGCACCTGTCACTT-3' (K^J# 
-5T5) £5' -ACGGAATTCAATCTTACGGCC-3' (BB?lj#-^6) £rl^SB?U©23mer&tf21 
mer£D— «|D N A U/c 0 D N A <Z>^j&i* Applied Biosystems}±$gD NA^- 

model 380B£4£fflU *X*7J^ hife^ffl^T (Tetrahedron Letters 
(1981), 22, 1859#!&) ^fe^^oT^Ufco 

PCR&J&te. OHO HDNAt-7W^7- PJ2000M&flH^ TaqD 

NA#y / 5— fcf^JfH^ ^#IC<k?)m^$n^fetC^oTilt^itW*4f/«i: 
o/Cc iii^$n/cl643kb©m^^*T#P-xWm^l&f- e k 

WcfcfJ«^mbfctt«fit*#ft*-J:»)»«U WRSBfcNruI (<£«£ <«0 
$SD &?>'EcoRI (SiBSt ($0 SI) KTWrUfco 

®fc^$rJt<Z>^ o— Wbffi^^^-JC(ipHSG399 (Takeshita, S et al;Gene(l 
987), 61, 63-74#B3) £ffiWc> pHSG399£$iJ»f^SmaI (SM3t (#0 $*) &t>* 
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ftte o fco ZOMK bTpHSG399JC 7 V f'J9 AfferfettJ; *) mm^tltc A K 
»^WrJt*<^3ftfc:75XS K*fB»bfco »&tttfc5 2 2 5 6^ (ATCC 
13869) fc3fe©AK3ftfi^*W*«>^*$ K£p399AKY. L-'Jv?>MT* 
5AJ3463&5fc©AK®fc^&Wih£:7 9 5xS K#p399AK9£#£ bfco 

p399AKY&J;tfp399AK9f;: N -en^'ft^ V 7 V ^MiM^TT^ X $ K 
*a#ffl»«rtBtC*r*«B***>oDNA»f>i- (JBIT rCoryne. -orij iBBf) 

X i K*fWKUfco Coryne. -ori{±. x?/ x U tT • 3")^ 3 U *'<2"r U £ A 
MMcD^O^^Tg^m^oT^^^X 5 K"<? RCoryne. -ori£U3 

U^^A«aBai*lTg^ma«r^nj:^5X * KpAJ1844(#TO58~216199#Jl) 
bx-is* ijtio UUWtiillinri^^X ^ KpHSG298(S. Takeshi ta 
et al : Gene 61, 63-74(1987)#M)^ bftM Vtc is + h;W<^ ^ -pHK4£fflWc 0 
pHK4©^j*i-o^T{4x - 7 4 9 1 ^$RKf^KfB*&£*lT^£ 

^\ &lfc£j^fcmT©®$Ti&£o pAJ1844^^JRa^#Sau3AITg0^^a©rU. $8 
P&^fgBamHIT^£$J$r UfcpHSG298£iIiNi b*: 0 l»DNA^7Vb"A7f 
y^A-^h^T-^^A AJ12036(FERM-P7559)f^AL/Ca ^Mfe^©^ 

v<f >'>25^g/ml^trM-CM2G7 0 P- h (^Un-x5g^ U ^ h >10gs6H§:^ 
+Xl0g.NaC15gxDL-y f-^->0. 2g^^l5g^-M7j<ll^^ti > o pH7. 2) KTfr^fco 

U '«J»f®* s F»*«l'ffcbfeo ¥?»5M<b&DNA Blunting kit (£jga& 0*) $D 
- CSiBst (80 38) £&&U pHK4cfct) Coryne. -oriS^©DNA®fjt^BamHIcD^ 
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\Z£ZWmK£^TWbmt<tiZffi&@Zl'iZo K&BamHIKcfc^OTr 
U ^C/cCoryne.-oriDNA^Jt^l^C<BainHIfCTWb3tp399AKY> p399AK9 

^77; K*fWUfc. 

pSGQAKyft^O^SIAKat^^tJ^^X^ K£p399AKYB£ifr£ U P399A 
K9&^©^#|^AKft^£^tr:^X$ K£p399AK9B£lfr£ Ufc* p399AK9B. 
p399AKYBflS^6<Z)dS@^®4»C^*r. yWH'^f'J ^A-7^h7 7 -^>^^ 
3fr&^#cT*£AJ12036#c (FERM-P7559) K^HgyAK^X 5 Kp399AK9B^#A 
Ufcl*AJ12691fcU 1 9 9 2^4^1 0 8 tCii^^X^#^^X^XH^ 

ffiffimftK^m^mm-FnmtLT^mztis 1 9 9 5^2^ 1 obkw 

x h^ftiraif^OIRHFIEKiWStiN FERM BP-4999©gfe#^TWi£3*xTi> 

m&MAK&mtt&tx'fyz.i FQmhn&vmmmAKmtt*i?tr'77 

afeffi3^JOjfee*1?ttn>fc, &2&BB3^©ifc^ii^ (F.Sanger et al 

:Proc. Natl. Acad. Sci. 74, 5463(1977)/<£ £ ) K£itc 0 
P399AKYC 3 - K $ tlX ^5141 A K«^<DtS*BE^I*@S^l6©Be^l#-^ 7 

k^-To — ^> p399AK9tw=j- K^nri^waAKa^oiaafeR^iiiSBP^a! 

AK<fcifc^ g&Wf 7 tCfctvfl 0 5 l#@©G^AK:^ftUT^&£l^ 1 
MO^C^fUl^, AKtgflis |^-©DNAi{:«> £©2:£© 
■py^L—y hfrm— ©U — r-f K£ftT^£ ftT 

(Kalinowski, J et al;Molecular MicrobiologyC 1991)5 (5), 1197-1204#M) > 

DNA^SIB^ck^m^^n^^SSAK^^N^^ai^^-^ h ©T ^ 
J miE^J^- D N AS5?IJ £ mmzmm&<Dffl#m*=r 8 KjjrTo C©T S J mmm<o 
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>mmz th^rz; m%mw.Wk*m ^uxi^ci ^^-r % <> 

^l^Tfc&AJ 12036** (FERM-P7559) i:^IAK^7X; Kp399AKY 
BMSIAK^7Xi Kp399AK9B^#^#AU/c^^MU/Co ^ij^ 

• 5? h7y-^ V^A (3iJ^f'J9A * I #A) AJ12036#c. 

felAK^Xi K£^&t-£AJ12690#cfe<fcU\ ^ISUAK^X * K*«J* 
t-£AJ12691(FERM-P12918)^©AK^i££MI^UfCo fEMU^i*. firfefc^ofc 

(Miyajima,R et al; The Journal of Biochemistryd 968)63(2), 139~148#jM) 0 
i3^tiCAK7°7Xi mAK^t) AKCDttmmmi 0-1 5^{Ci# 

\£'<frV 9A'7^h77-^>^A «=»AJ12036**. RU^ftm^ 
AK^Xi K^Jt^^cAJ12690^. tllAK^X? K£{£lf £-tffcAJl 
2691*£©m#«^CD A K Jfc?£1£, L - >J i? L - X U-^" ~ >K <fc 
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&3 





AKJt^lft (mU/mg 




AJ12036 
AJ12690 
AJ12691 


19.0 2.6 
2 3 5.3 3 4.6 
2 10.5 145.3 



< 4 >f&&MAK&&*(!)Mfa*mM&MlKJL&%L& 

±m<D ut# ztLfc$tmm ak^§ & k &&*r s *:«> k s «B«mtfi& 

HKJ;*K &mMAK<D9m& ( S79 Ala-*Thr) #fli<Z>7 S J 

tizvtzo @ Awtfc k b $ - t«#i n& iui±pcR<&ffl 

^&;fr}£(Higuchi, R. , 61, in PCR technology (Erlich, H. A. Eds. , Stockton press 
(1989))\ 7 r — v^flH^-S #?£(Kramer, W. and Frits, H. J. Meth, in Enzymol. , 
154, 350(1987) ;Kunkel, T. A. et al. , Meth. in Enzymol. , 154, 367(1987))^ 

Q&frT-m&ts: (DVkMfc X *) frM U ft^&& *> © 8 @<Arg, Asp, Cys, P 

he,Pro,Ser,Tyr,Val)£S^o O&gk&GiT x JWMm, StfSSfi**^ 
4 {^>j<"^"o 
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M4 











mm&RVT I J ' 






T h r 


fj n fl 


A 1 


a 


GCT 




T h r 


A*CT 


Arg 


2 7 9 


A 1 


a 


GCT 




Arg 


C*G*T 


Asp 


2 7 9 


A 1 


a 


GCT 




Asp 


G A*T 


C y s 


2 7 9 


A 1 


a 


GCT 




C y s 




P h e 


2 7 9 


A 1 


a 


GCT 


— > 


P h e 




Pro 


27 9 


A 1 


a 


GCT 




Pro 


C*CT 


S e r 


27 9 


A 1 


a 


GCT 


— -> 


S e r 


T*CT 


Tyr 


27 9 


A 1 


a 


GCT 




Tyr 


T* A*T 


V a 1 


27 9 


A 1 


a 


GCT 




V a 1 


GT*T 



©T K>Kg&Ufc23mer<Z)£-j&DN A 8«£#^UArg 

MDN AIi5' -GCCAGGCGAG CGT GCCAAGGTTT-3' : TOf 1 2 N Asp z»Affl-£* 
^DNA te5' -GCCAGGCGAG GAT GCCAAGGTTT-3' : @S£IJ#^ 13, Cys ^Affi^ 
D N Ate5' -GCCAGGCGAG TGT GCCAAGGTTT-3' : @B?fJ#^ 14. Phe mxm^D 
N A i*5* -GCCAGGCGAG TTT GCCAAGGTTT-3' : &ffl%r^ 15, Pro #Affi^D N 
A&5* -GCCAGGCGAG CCT GCCAAGGTTT-3' : @2?lJ#^ 1 6 > Ser #AJB^J&D N A 
i*5' -GCCAGGCGAG TCT GCCAAGGTTT-3' : @53«-^ 17. Tyr mxm&I&D N A I* 
5' -GCCAGGCGAG TAT GCCAAGGTTT-3' : 18. Val i»Affl-£j$D N A t*5' 

-GCCAGGCGAG GTT GCCAAGGTTT-3' : @2?IJ#-^ 1 9 . *<D*BffiHi!?ll <t#Hr 

Tl 6@^<Z> 23mer -*ffiDNA$^U 9 

fc£;tt*Arg^**A-rS#£\ 5' -GCCAGGCGAG CGT GCCAAGGTTT-3' (B3#J# 
^1 2) «*K^I*^fT*— *«DNA N ^©Wi-»DNA, S#IJ#^5 

«2>iB?ij^w*r #«d n a. ©@e?fj^wr «id na^ 

p399AKY^^i^bTPCR 8c#*?ofc"<, ^W^I©fA^^< 
fc«>, ^MStlfcDNA^&IE^^trjfe 280^^{feiJFS^m (Nael-Avall) 
^ffll^fJIflU P399AKY ©»^«S^ifiJJ|UT«.»iy.5X5 KfcfBRbfc. 
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mm, wwt&Khtzt), m^tvxE. con© ak%^» Gifio6Mi %m 

l>tz (Boy, E and Patte, J. C. , J. Bacterid. 112, 84-92 (1972), Theze, J. 
etaL, J. Bacteriol. 117, 133-143 (1974)) „ ^ U %*Jl>2*MmKl*AK$m 

^ jEmKMfex&m^tm&bntztzibT&Zo &< ©^ v*MJ*mm<z>M 

itt m. coli4» & £ £ ^ £ tlT & ^fcAK Mittl* pHSG399 Ji 
© lac ? -Tmcm&ZtlTit^tzbb, x->x'JtT-3iJ ^T^oJ 

^M^t>'8^liom^X.7 p T>;^ KTE. coli Gifl06Ml£^K<]£mU 

Miyajiraa.R et al;The Journal of BiochemistryU 968)63(2), 139-148friaife$ ft 

-To 



g5 





JfcfS1£(mU/mg*yA e :50 
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7* U -r U £ A . ^ ? h 7 7 - t A AJ12036£fc (FERM BP-734) ( ~f U 
HVs^-ry h7 7 -^ V^A2 2 5 61* (ATCC 13869) >^£» ? V 7° 

f^-y^7Xi KpAM330£fl« ©»DNAC, ^HMHDit 

( i ) i **rt-& h d m^nnm 

&.&m.m&2 ( 3BS G-A( 104 Val-Ue)) W^^lHDllEf (AJ12472$c 

HDM-12it^^tr^5x5 KpHDMI£. $tm& 1 W^H/S 2 OlQg&j&Offi 

Kpnl £fflt,vrTOU f^l^o5' ^HDWfM-*#fco HftfiftKlf&aiH 
DaftfeT-*^-^ pHDW £ TthlIIl#tf Kpnl «U3' WHDBffJf £4#;fc 
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(2) afe£BM2!5Ai KotiHB 
^rj-yW^fe (Cm r ) l^tt^^^^-^X; KpHSG398£DKpnI «Pttl-Jf 

au $e>tCs y u - 3 9 by t-* >?<t* mtk$a&me>M.mm 

(TSori) £ pHSG398©BamHI g&ftKtf A*TSC tK&-z>T, HD-M1 
Sfeftttffl^7X; K pTSHDHl^^Hb^o TSorii*. Coryne. -oxlttm-t %>7° 
77; KpHK4*-Y >t"hoth Kp + '>;UT 5 ^ KD 

NAt^Ut"A^f';»>A'5^h7 7-^^^ AJ12036^^^b> ^ 
(3 4*0 T^WT#/J:i^W^^t>llIlRbT#^n/c7 p 5X$ KpHSC4 (# 
l|3p 5 _7 4 9 l^-^#RS) ^bilU. ^> Coryne. -orite„ pHSC4^£>B 
amHI tUpnlxm *) - <t#*T£ BamHlTO©<^TCoryne. -ori£$J*) 

ItJrU Mffi^¥?l«ftU/Cc sfWr%.®MmdM Blunting kit (^vSSt (#0 
(^M (#0 HO pHSC4 e i;DTSori§|J^ODNA^fit^BamHI©<? > . 

y aji257K±^ 1990^10^11 ai:il»HWMifiiS 

^W^f'Sft^FERM P-11763 itTKFiffi$^> 19 9 1^8^ 2 6 0C^* 
h^K&^<H8^tefc:#W3*U PERM BP-3524 CDgi£#-^t?«f6$nT 

IfcKU lUil^UT. ^J^2£D^^oHD-M2ste^W-rS^9X^ K pHDI 
I£KpnITTObTHD-M2«fcWr)f£#. dft£pHSG398£>KpnI 8Bti£*CffAU 

TSori ^BamHl ftHfeKIj* A^ & C ifr £ $KD-M23tfeT«&ffl S K 

pTSHDM2^#|g Ufco 

HD«I^KpnIT^}SfrbTHD-M12it^ifM*^#s Cltt£pHSG398 © Kpnl gpfetCjf 
AU 3 TSori £ BamHI fiMfcfcJ* A1"& -1 i)^ ^HD-M^dfrfgf'g&ffl:/ 
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5X5 F pTSHDH12*flt^Ufco 

f4IHDit^ft^^7X; K pHDl£ AatllTWrU HDit 
ft?^i«tS2o0 Aatll (SE»^3fw*J^T^#-^716-722> 1 
082-1087) ffi*K&%ltZCkK&V)-'i%*%.%:{stzHT)]km?- (HD-ASMs*) 
^77X^ K&fNRlbfco COZf^Xi K£ KpnlTWUTHD-Ait^Bfr 
H*£#s cn^pHSG398 £> Kpnl SMftfcftAU TSori £ BamHI gU^fC^ 
A-r^di^ck^HD-Aa^fi^ffl^X^ K pTSHDA^Ubfco 

(3) HP^j«&^HD^Ij%g)#il* 

_blB-e#e>tl/c^gyHD^ : f-emffl7 0 5X5 K pTSHDMU pTSHDM2. pTSHD 
M12. KpTSHDA^ffl^T, 71/ U 

-i?A.7^1>77-^^A AJ12036$c©^MMl£> m^^I/X^ CfeM^,# 
^¥2-207791-^^) K J: -?T*t 

lovmi) izt£%£xi%mi,tco t%mmfa%, zru- b i^t^wmutu^ £ 

^^■IRU ^D7A7x-3-;H5/fg/DiL) ^m~CmG^UmmKt^. 34 
< €^T2~7B*g L #bT3D^.-^m#b^o #t>nfc=iD~-{CO^Ts iMS^ 
KT^XS K^^nT^/cCl^i^fSU ^e>^M^©pHSG398^r7 P D-7* 

D Mfc? t t> b < liX^S! H D i ©fflt&iftfc? 2 ffl^ ^ ^ * - 

H D Mfc^C^ DNA^fcK«§tT> ^HS! H D itfe 

T7^p-x O~2xl0Vml) [:^5t^ttfc 0 ^07^7 
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K£%s WCKTt&mistZo iflfcnn--^, ^P7A7^3-jl/ (5^ 
g/mL) %^m~Ol2G5fmt&mc U^ 5 U # 34 < C{r T*&# bt^P7A7i-3 

nx ^ & c t u fc 0 

d -5 UT#^n^HD-Hiat^ : f-em^H DM 1 HD-M2itfe^S^^H D 

< 2 >HDflWHDW0L-'J v^y^^ 
HD^tt'^^HDMl^ HDM2^ HDM12t, RtfUDfrmW? 

12036$^ Tia^^t"L- U i?>^^20mL^Anfc500mL7 5X3^Ts 31. 
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CL-U 

Tf&Sfefr (1 L*) *»»U KO-HTpH8. OfcW»U H5tT15 



&?8€»3^te«fc'5^ l-u ^>.©*«ttAJl2036»Ti4ei^<i^H^£>6tlft^<^>K: 

*fLT. HDMlitlil) 4 g/1 s HDM2Wi|5) 17 g/L HDM1 2$cT 
7.5 g/i, HDAtrCfcfcto 30 g/1 *Cfc*K ^"TtKD^T^ L - U i?VOf 

H D ^<D^M,£ 1 (D&<DmAK <t •? T & L - U i? V tl£ CI i bfrt 

^ hda m±M>htgW% WiL-x yt>U<t*L-^ y*m*b 

-y^-VCD^P^J:*?^W^|l!SU/Co HDMlt, HDM2W 

HDM1 2#U3\ l>f n l> L - X l/t - L - ^ f ^- /i^f 4^ 

OA • 5^ h?r-^ AJ12846 testis 1 9 9 4^3^ 1 BKiM^ 

^#X^^^^X^XH^^W0SBlftrSie#^FERM P-14197i bT*!63*U 
1 9 9 5^2^9 01:7^X7 b^i^o' < gll&^rffcfc-j&WS fru FERM BP-49 



(NHO 2SO4 
KH 2 P0 4 
Mg SO. • 7 HsO 
d — b i o t in 
thiamin — HC 1 
F e S 0 4 • 7 H2O 
Mn SO* • 7H 2 0 
Nicotinamide 
SI (T-N) 
GD 1 1 3 



5 0 0 /ig 
2 0 0 0jt/g 

0. 0 1 g 

0. 0 1 g 
5 m g 

1. 0 5 g 
0. 0 5ml 



1 0 0 g 



5 5 g 
1 g 
1 g 
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mmm 4 hd^m'h d mmK&H %> a k mtt<omm$k 
mm 3 l^j; ? k> ^iHDjus^^i h vmtt^m 

n e> ©^§y h d mtt&vKtkm h d t a k^s^im <t ©M^-tf k & 

8^fe$cT&£AJ12036> HD^T^^HDMU HDM2MHDM12, 
H D ^ti#cT& SHDA * £ bT. M&M A K^tfc^RtfCo 

ryne. -ori^o^ X 5 K (p399AKYB) ) tgtmW. A K^o^5 X ^ K (p39 
9AK9B) ^ffl^TB^^b/Co ^5^iro^T2@m©^^X^ K 

AJ12036. HDMK HDM 2 S HDM12. HDAW^*©IIS»I^ 

i 2 ^o^m 3£cd l - y v >tSiMmni%m i u l ~ y 

tl^fco iU P 399AKYB^5X^ K&tfp399AK9B:/5X 5; K^^lT&^ifSm 
=^f^o^T{is M^m^ffil^tz^mRZfL- V i?>tkmt&i&£bK 10 //g/mL CD 

X3^"Cs 31.5^^X7 2»^SU^£fr-?/c ( > 
Mi$k%m6K7fslstz&7^ AJ12036$rm. Sf A K ^ X = K£#AUT 
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Ky^Xl K©#Afc«fc(K ift 22 g/L ©L-U5?>*1ft3WB«>6nfco 

mmm 4tiiHD fis^H d^a K^T-±tii»g t ©ift^©^n^i^ 

^»J2*tr#&tl^^^X^ K£p399AK9 (pHSG399{r^^J; ^^ipg^n^^ 
WtiV<^-r V • ^ h7 7 -> V^AAJ3463^S^©^SyAK5tfeT'©Tit 

f'J^A'7^h77-^^^ CD^mS^m^^^ (TSori ) Af* £ - 
^MAKst^^^HD-Miat^^A^nA:^ C (AK FBR +HDM1) #0 l*. ^ 

pAK9T£ffil^T^JI® A Kmtt$:m.%-&tsZ. tKX-o T#/c 0 HDM1 #ct;ipAK 
9T^mM^Vl/X^ (^^,#^¥2-207791^11) (a^TiAU *#£>ft/c^ 
M^-ftZ, M-CM2G^Hl^-ffl^T25 < C^T^^D-X (£}l~2x lOVml) Kfc 

p 7 A7i-3-;l' (5#g/mL) £^tfM-CM2G^i£ifei;:££. 34 e CtCT2~7B 
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_tia© «t o k LTnztitzm&ftm&&mi., m&fe±iz t & tu&? % a 

2G^T34 c C(CT7>'P^o-X (l~2xlOVml) td^:^ tX^mVtZo tgmWW 
£s ? v5 2*7 ^ — zi-jP^ttilt^-mGsfUmmz 1 50-200 no 

mm\u mmmAKm^tm-mmfc^w^ c (ak pbr +hdmi2) m t*. 
hdmi 2^^c»:UTs mw*m^tcmttmm%±mtmniz \^xm^ 

HDMl 2^J;*3 t>L- U >&m&&$l±l'Xl^2>m%:MW U/c 0 

— ^JIl(AKftte^£HD-M2sft£^£#Abfc« C <AK FBR +HDM2) m it, 
f V tTX^T-y ^A.^^h^ r -^y^A AJ12036^fCpAK9T^#AUTig^<t 
UTSWS! A KaMS^-^A* tifc A K FBR #c£*lM U >THD-H2*t^©a§£ 
A^tTo/co -Tttfr^ AJ12036^KpAK9T£m^Vl/X& (^€..#^¥2-207 

X7Wu-X 0&l~2xlOVml) Kft&&"C*m\s1Zo 7°U~b 

M-CM2G¥^*teJw^#^ 34 < CKT2~70:l##UT^o~-£lDt#b/Co H&tlfc 

E^<Z>pHSG399£:/n trffi^/c-y-lf V • ^ 7* U *V -tf- 3 >Mif id «fc Y) > 
pAK9T©^-fe^<D^<^*5lfS L/Co 

trM^G^i&^'CtwTv'^D-x (l~2x 107ml) {;:/<£ £ ^T^U^Co ^ 
mmfa&, ^o5A7x- n £ /£ t, ^M-CM2GW^±ttl(C 1 *) 50-20 
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0 =tn--tts;Z&olZ&&^ MVlCZmmLteo 4fU;JD--^ 
-^e^KJ^IMKU £ 6» ASCIIS A K*»mUTl^c ££*$Ufco 

flffl^X; KpTSHDM2^_hffliiRiai-m^^l/7;^^-C#Ab. $ bC^X 

©iRj_h^O*L - X VXii L-y f-5j-j=. V^^-T SMttia *> fro fco 

P«6K. tm^AKflM£^£HD-Afcfc^*^AUfcl* C (AK FBB +HD A ) «c) 
SWS!AKJt^itiJM!|cAK PB,, fli*a«i U pTSHDA£ffl^;te»fs-?ffi&£Jb 

< 2 >gg^jHAKa^R^ggmgS>HDitfe^««m. %fl%gjSS!AK*frE^R 

J:fe,T#^tL7^4^ "T ttfc>-£ (AK FB HHDM1) ^ (AK FBR +HDM2) flu (AK FB 
R +HDM12) $U mf (AK FBR +HDA) flciCOt,^ L ~ U 5> V£Mi<DffMK#fTo 

/So 

IUai©L- U ^>^igii!i20mL^An7\:500mL7^Xn4 J T\ 
31. 5t;{CT72Bf M£ft$£U' i&Sf0fit©ODML- U ^>«?»S*a!l 

i^m^Ef 7 Kwrt» L-VVyt£m&\%> AK FBR » 19 g/LT& fc©K: 
*tU (AK FBR +HDM1) $cT{i& 21 g/L , (AK FBR +HDM2) *r?i*& 22 g/U (A 



WO 95/23864 



- 42 - 



PCT7JP9S/00268 



K FBR +HDM12) $cTi*& 20 g/L s (AK FBR +HD A ) ftTi±%} 35 g/L T&Ds $L$m 
H D*t&^£ £ l*W#tfcS!H DaWs^*miftT*A Ufc^J: t) C ft 

^#H-T^©^itil<?>OD^PLT{i> (AK FBR +HDM1) $c . (AK FBR +HDM2) #U ' 

(ak fbr +hdmi2) m^\±\*^n^hK™*mt<Dm*u t/v^m^^t^ 
(ak fbr +hda) w^i$x^MHDmfc?mkK£&mttmwiffiom&& $ 

-? /Co 

(AK FBR +HDM2) ^«*AJ12848 (FERM P-14198) > (AK FBR +HDM12) $cf*AJ12849 
(FERM P-14199) > &C>* (AK FBR +HDA) ^&AJ12850 (FERM P-14200) £lfcg£ft> 
Cft<DgiE#-^T\ 1 9 9 4^3E 1 B ^il^BH^XH^^#X 
¥^M&ffiffl$ZffiK^$tls 1 9 9 5^2^ 9 Btcy^X h^&jKfcK S 
^Wi&K^W^ft^ ^-ft^ftJSSKFERM BP-4996^ FERM BP-4997> FERM BP-4998© 

MtflJ 6 HP ^£^^0* gM^mM&cP%l]% 

m-&fe±<Di&fc^nmz ct^#ucHD o^^^t^ £ hda^^ak fb 

£N-^;b-N' --ha-N--^7^7-^> (NTG) KX^^MW 
MU#&tlfcHD»T*>^ATCC 1 3 2 8 7 <hJt^U/c Q 

7 2(^TO^#b^^^^M»U M-CM2 G^itifeT^P 
--^^c^iJ:^. L-^;t->. L - X Ix;*"- >£#£*£^:7V tf>^ -r 
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cc i 3 2 8 7*r?w\ ^mi&7mzmmtmmm^ft<omjt*m&tz(DKMi', 

^AK^nHDA^CD^s AT C C 1 3 2 8 7$U J9#^o*:o 



6 



m « 


(%) 


l - »; *j >mn 




ATCC13287 


4 0 


2 0. 


0 


HDA 


0 


3 0. 


0 


AK FBR +HDA 


0 


3 5. 


0 
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mm^ : 1 
wm<om : mm 

mncomm : ^ dna 

CTGGGAAGGT GAATCGAATT 

E#l## : 2 
BE^OSS : 20 

rnmomm dna 

TCCGAGGTTT GCAGAAGATC 20 
&M(0&% : 1478 

@a?ij©M : mm 
m®m : 

WM<Dffi& : genomic DM 

mm 

: 7*l>fc*n*0TWW0*7T-JW (Brevibacterium lactofermentum) 
: AJ12036 
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mm^m-tm^ : CDS 

: 89. . 1423 

GGTACCCTTT TTGTTTTGGA CACATGTAGG GTGGCCGAAA CAAAGTAATA GGACAACAAC 60 
GCTCGACCGC GATTATTTTT GGAGAATC ATG ACC TCA GCA TCT GCC CCA AGC 112 

Met Thr Ser Ala Ser Ala Pro Ser 
1 5 

TTT AAC CCC GGC AAG GGT CCC GGC TCA GCA GTC GGA ATT GCC CTT TTA 160 
Phe Asn Pro Gly Lys Gly Pro Gly Ser Ala Val Gly lie Ala Leu Leu 

10 15 20 

GGA TTC GGA ACA GTC GGC ACT GAG GTG ATG CGT CTG ATG ACC GAG TAC 208 
Gly Phe Gly Thr Val Gly Thr Glu Val Met Arg Leu Met Thr Glu Tyr 
25 30 35 40 

GGT GAT GAA CTT GCG CAC CGC ATT GGT GGC CCA CTG GAG GTT CGT GGC 256 
Gly Asp Glu Leu Ala His Arg He Gly Gly Pro Leu Glu Val Arg Gly 

45 50 55 

ATT GCT GTT TCT GAT ATC TCA AAG CCA CGT GAA GGC GTT GCA CCT GAG 304 
lie Ala Val Ser Asp He Ser Lys Pro Arg Glu Gly Val Ala Pro Glu 

60 65 70 

CTG CTC ACT GAG GAC GCT TTT GCA CTC ATC GAG CGC GAG GAT GTT GAC 352 
Leu Leu Thr Glu Asp Ala Phe Ala Leu He Glu Arg Glu Asp Val Asp 

75 80 85 

ATC GTC GTT GAG GTT ATC GGC GGC ATT GAG TAC CCA CGT GAG GTA GTT 400 
lie Val Val Glu Val lie Gly Gly lie Glu Tyr Pro Arg Glu Val Val 

90 95 100 

CTC GCA GCT CTG AAG GCC GGC AAG TCT GTT GTT ACC GCC AAT AAG GCT 448 
Leu Ala Ala Leu Lys Ala Gly Lys Ser Val Val Thr Ala Asn Lys Ala 
105 110 115 120 
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CTT GTT GCA GCT CAC TCT GCT GAG CTT GCT GAT GCA GCG GAA GCC GCA 496 
Leu Val Ala Ala His Ser Ala Glu Leu Ala Asp Ala Ala Glu Ala Ala 

125 130 135 

AAC GTT GAC CTG TAC TTC GAG GCT GCT GTT GCA GCC GCA ATT CCA GTG 544 
Asn Val Asp Leu Tyr Phe Glu Ala Ala Val Ala Ala Ala He Pro Val 

140 145 150 

GTT GGC CCA CTG CGT CGC TCC CTG GCT GGC GAT CAG ATC CAG TCT GTG 592 
Val Gly Pro Leu Arg Arg Ser Leu Ala Gly Asp Gin He Gin Ser Val 

155 160 165 

ATG GGC ATC GTT AAC GGC ACC ACC AAC TTC ATC TTG GAC GCC ATG GAT 640 
Met Gly lie Val Asn Gly Thr Thr Asn Phe He Leu Asp Ala Met Asp 

170 175 180 

TCC ACC GGC GCT GAC TAT GCA GAT TCT TTG GCT GAG GCA ACT CGT TTG 688 
Ser Thr Gly Ala Asp Tyr Ala Asp Ser Leu Ala Glu Ala Thr Arg Leu 
185 190 195 200 

GGT TAC GCC GAA GCT GAT CCA ACT GCA GAC GTC GAA GGC CAT GAC GCC 736 
Gly Tyr Ala Glu Ala Asp Pro Thr Ala Asp Val Glu Gly His Asp Ala 

205 210 215 

GCA TCC AAG GCT GCA ATT TTG GCA TCC ATC GCT TTC CAC ACC CGT GTT 784 
Ala Ser Lys Ala Ala He Leu Ala Ser He Ala Phe His Thr Arg Val 

220 225 230 

ACC GCG GAT GAT GTG TAC TGC GAA GGT ATC AGC AAC ATC AGC GCT GCC 832 
Thr Ala Asp Asp Val Tyr Cys Glu Gly He Ser Asn He Ser Ala Ala 

235 240 245 

GAC ATT GAG GCA GCA CAG CAG GCA GGC CAC ACC ATC AAG TTG TTG GCC 880 
Asp He Glu Ala Ala Gin Gin Ala Gly His Thr He Lys Leu Leu Ala 

250 255 260 

ATC TGT GAG AAG TTC ACC AAC AAG GAA GGA AAG TCG GCT ATT TCT GCT 928 
He Cys Glu Lys Phe Thr Asn Lys Glu Gly Lys Ser Ala He Ser Ala 
265 270 . 275 280 . 
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CGC GTG CAC CCG ACT CTA TTA CCT GTG TCC CAC CCA CTG GCG TCG GTA 976 
Arg Val His Pro Thr Leu Leu Pro Val Ser His Pro Leu Ala Ser Val 

285 290 295 

AAC AAG TCC TTT AAT GCA ATC TTT GTT GAA GCA GAA GCA GCT GGT CGC 1024 
Asn Lys Ser Phe Asn Ala lie Phe Val Glu Ala Glu Ala Ala Gly Arg 

300 305 310 

CTG ATG TTC TAC GGA AAC GGT GCA GGT GGC GCG CCA ACC GCG TCT GCT 1072 
Leu Met Phe Tyr Gly Asn Gly Ala Gly Gly Ala Pro Thr Ala Ser Ala 

315 320 325 

GTG CTT GGC GAC GTC GTT GGT GCC GCA CGA AAC AAG GTG CAC GGT GGC 1120 
Val Leu Gly Asp Val Val Gly Ala Ala Arg Asn Lys Val His Gly Gly 

330 335 340 

CGT GCT CCA GGT GAG TCC ACC TAC GCT AAC CTG CCG ATC GCT GAT TTC 1168 
Arg Ala Pro Gly Glu Ser Thr Tyr Ala Asn Leu Pro He Ala Asp Phe 
345 350 355 360 

GGT GAG ACC ACC ACT CGT TAC CAC CTC GAC ATG GAT GTG GAA GAT CGC 1216 
Gly Glu Thr Thr Thr Arg Tyr His Leu Asp Met Asp Val Glu Asp Arg 

365 370 375 

GTG GGC GTT TTG GCT GAA TTG GCT AGC CTG TTC TCT GAG CAA GGA ATC 1264 
Val Gly Val Leu Ala Glu Leu Ala Ser Leu Phe Ser Glu Gin Gly lie 

380 385 390 

TCC CTG CGT ACA ATC CGA CAG GAA GAG CGC GAT GAT GAT GCA CGT CTG 1312 
Ser Leu Arg Thr He Arg Gin Glu Glu Arg Asp Asp Asp Ala Arg Leu 

395 400 405 

ATC GTT GTC ACG CAC TCT GCG CTG GAA TCT GAT CTT TCC CGC ACC GTT 1360 
He Val Val Thr His Ser Ala Leu Glu Ser Asp Leu Ser Arg Thr Val 

410 415 420 

GAA CTG CTG AAG GCT AAG CCT GTT GTT AAG GCA ATC AAC AGT GTG ATC 1408 
Glu Leu Leu Lys Ala Lys Pro Val Val Lys Ala lie Asn Ser Val He 
425 430 435 440 
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CGC CTC GAA AGG GAC TAATTTTACT GACATGGCAA TTGAACTGAA CGTCGGTCGT 1463 
Arg Leu Glu Arg Asp 
445 

AAGGTTACCG TCACG 1478 

m?m-% : 4 

mm®^ : 445 

mm 

Met Thr Ser Ala Ser Ala Pro Ser Phe Asn Pro Gly Lys Gly Pro Gly 

15 10 15 

Ser Ala Val Gly He Ala Leu Leu Gly Phe Gly Thr Val Gly Thr Glu 

20 25 30 

Val Met Arg Leu Met Thr Glu Tyr Gly Asp Glu Leu Ala His Arg lie 

35 40 45 

Gly Gly Pro Leu Glu Val Arg Gly lie Ala Val Ser Asp He Ser Lys 

50 55 60 

Pro Arg Glu Gly Val Ala Pro Glu Leu Leu Thr Glu Asp Ala Phe Ala 
65 70 75 80 

Leu He Glu Arg Glu Asp Val Asp He Val Val Glu Val He Gly Gly 

85 90 95 

He Glu Tyr Pro Arg Glu Val Val Leu Ala Ala Leu Lys Ala Gly Lys 

100 105 110 

Ser Val Val Thr Ala Asn Lys Ala Leu Val Ala Ala His Ser Ala Glu 

115 120 125 

Leu Ala Asp Ala Ala Glu Ala Ala Asn Val Asp Leu Tyr Phe Glu Ala 

130 135 140 

Ala Val Ala Ala Ala lie Pro Val Val Gly Pro Leu Arg Arg Ser Leu 
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145 150 155 160 

Ala Gly Asp Gin He Gin Ser Val Met Gly He Val Asn Gly Thr Thr 

165 170 175 

Asn Phe lie Leu Asp Ala Met Asp Ser Thr Gly Ala Asp Tyr Ala Asp 

180 185 190 

Ser Leu Ala Glu Ala Thr Arg Leu Gly Tyr Ala Glu Ala Asp Pro Thr 

195 200 205 

Ala Asp Val Glu Gly His Asp Ala Ala Ser Lys Ala Ala He Leu Ala 

210 215 220 

Ser He Ala Phe His Thr Arg Val Thr Ala Asp Asp Val Tyr Cys Glu 
225 230 235 240 

Gly He Ser Asn He Ser Ala Ala Asp He Glu Ala Ala Gin Gin Ala 

245 250 255 

Gly His Thr lie Lys Leu Leu Ala lie Cys Glu Lys Phe Thr Asn Lys 

260 265 270 

Glu Gly Lys Ser Ala lie Ser Ala Arg Val His Pro Thr Leu Leu Pro 

275 280 285 

Val Ser His Pro Leu Ala Ser Val Asn Lys Ser Phe Asn Ala He Phe 

290 295 300 

Val Glu Ala Glu Ala Ala Gly Arg Leu Met Phe Tyr Gly Asn Gly Ala 
305 310 315 320 

Gly Gly Ala Pro Thr Ala Ser Ala Val Leu Gly Asp Val Val Gly Ala 

325 330 335 

Ala Arg Asn Lys Val His Gly Gly Arg Ala Pro Gly Glu Ser Thr Tyr 

340 345 350 

Ala Asn Leu Pro He Ala Asp Phe Gly Glu Thr Thr Thr Arg Tyr His 

355 360 365 

Leu Asp Met Asp Val Glu Asp Arg Val Gly Val Leu Ala Glu Leu Ala 

370 375 380 

Ser Leu Phe Ser Glu Gin Gly lie Ser Leu Arg Thr lie Arg Gin Glu 
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385 390 395 400 

Glu Arg Asp Asp Asp Ala Arg Leu lie Val Val Thr His Ser Ala Leu 

405 410 415 ' 

Glu Ser Asp Leu Ser Arg Thr Val Glu Leu Leu Lys Ala Lys Pro Val 

420 425 430 

Val Lys Ala He Asn Ser Val He Arg Leu Glu Arg Asp 
435 440 445 

m?m^ : 5 

mm<DM& : 23 

mnom : mm 
mom : 

mnomm •. dna 
mm 

TCGCGAAGTA GCACCTGTCA CTT 23 

mm^ : 6 
mmo&ts : 21 
mmom mm 
mom : — 

mmmm dna 
mm 

acggaattca atcttacggc c 21 
mm^ : 7 

IE?!! CDS £ : 1643 

mmom : mm 
mom r.*m 
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gfi^ij©®^ : genomic DNA 

mm 

: aHA'^f^A'^-J^^ACCorynebacterium glutamicum) 
ft£ : ATCC 13869 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAGGTGG CCCTGGTCGT ACAGAAATAT 240 

GGCGGTTCCT CGCTTGAGAG TGCGGAACGC ATTAGAAACG TCGCTGAACG GATCGTTGCC 300 

ACCAAGAAGG CTGGAAATGA TGTCGTGGTT GTCTGCTCCG CAATGGGAGA CACCACGGAT 360 

GAACTTCTAG AACTTGCAGC GGCAGTGAAT CCCGTTCCGC CAGCTCGTGA AATGGATATG 420 

CTCCTGACTG CTGGTGAGCG TATTTCTAAC GCTCTCGTCG CCATGGCTAT TGAGTCCCTT 480 

GGCGCAGAAG CTCAATCTTT CACTGGCTCT CAGGCTGGTG TGCTCACCAC CGAGCGCCAC 540 

GGAAACGCAC GCATTGTTGA CGTCACACCG GGTCGTGTGC GTGAAGCACT CGATGAGGGC 600 

AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTTAATAAAG AAACCCGCGA TGTCACCACG 660 

TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTTGCGTTGG CAGCTGCTTT GAACGCTGAT 720 

GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTGTATACCG CTGACCCGCG CATCGTTCCT 780 

AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAAGAAATGC TGGAACTTGC TGCTGTTGGC 840 

TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TACGCTCGTG CATTCAATGT GCCACTTCGC 900 

GTACGCTCGT CTTATAGTAA TGATCCCGGC ACTTTGATTG CCGGCTCTAT GGAGGATATT 960 

CCTGTGGAAG AAGCAGTCCT TACCGGTGTC GCAACCGACA AGTCCGAAGC CAAAGTAACC 1020 

GTTCTGGGTA TTTCCGATAA GCCAGGCGAG GCTGCCAAGG TTTTCCGTGC GTTGGCTGAT 1080 

GCAGAAATCA ACATTGACAT GGTTCTGCAG AACGTCTCCT CTGTGGAAGA CGGCACCACC 1140 

GACATCACGT TCACCTGCCC TCGCGCTGAC GGACGCCGTG CGATGGAGAT CTTGAAGAAG 1200 

CTTCAGGTTC AGGGCAACTG GACCAATGTG CTTTACGACG ACCAGGTCGG CAAAGTCTCC 1260 

CTCGTGGGTG CTGGCATGAA GTCTCACCCA GGTGTTACCG CAGAGTTCAT GGAAGCTCTG 1320 

CGCGATGTCA ACGTGAACAT CGAATTGATT TCCACCTCTG AGATCCGCAT TTCCGTGCTG 1380 

ATCCGTGAAG ATGATCTGGA TGCTGCTGCA CGTGCATTGC ATGAGCAGTT CCAGCTGGGC 1440 



WO 95/23864 



- 52 - 



PCT/JP9S/00268 



GGCGAAGACG AAGCCGTCGT 
TTACAATGAC CACCATCGCA 
CCCTTTTGGA AGAGCGCAAT 
CCGCAGGCCG TAAGATTGAA 

: 8 

ffi#l<Z>&$ : 1643 

mnom : mm 

: genomic DNA 

mm 

: 3U*n*0T'J$W**?$M(CorynebacteriuiD glutamicum) 
: ATCC13869 
WJWiWWc : mat peptide 
#&#e : 217. . 1479 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 
TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAG GTG GCC CTG GTC GTA CAG 234 

Met Ala Leu Val Val Gin 
1 5 

AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG GAA CGC ATT AGA AAC GTC 282 
Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala Glu Arg He Arg Asn Val 

10 15 20 

GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT GGA AAT GAT GTC GTG GTT 330 
Ala Glu Arg lie Val Ala Thr Lys Lys Ala Gly Asn Asp Val Val Val 
25 30 35 



TTATGCAGGC ACCGGACGCT AAAGTTTTAA AGGAGTAGTT 1500 

GTTGTTGGTG CAACCGGCCA GGTCGGCCAG GTTATGCGCA 1560 

TTCCCAGCTG ACACTGTTCG TTTCTTTGCT TCCCCGCGTT 1620 

TTC 1643 
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GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT GAA CTT CTA GAA CTT GCA 378 
Val Cys Ser Ala Met Gly Asp Thr Thr Asp Glu Leu Leu Glu Leu Ala 

40 45 50 

GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT GAA ATG GAT ATG CTC CTG 426 
Ala Ala Val Asn Pro Val Pro Pro Ala Arg Glu Met Asp Met Leu Leu 
55 60 65 70 

ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC GTC GCC ATG GCT ATT GAG 474 
Thr Ala Gly Glu Arg lie Ser Asn Ala Leu Val Ala Met Ala He Glu 

75 80 85 

TCC CTT GGC GCA GAA GCT CAA TCT TTC ACT GGC TCT CAG GCT GGT GTG 522 
Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr Gly Ser Gin Ala Gly Val 

90 95 100 

CTC ACC ACC GAG CGC CAC GGA AAC GCA CGC ATT GTT GAC GTC ACA CCG 570 
Leu Thr Thr Glu Arg His Gly Asn Ala Arg He Val Asp Val Thr Pro 

105 110 115 

GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC AAG ATC TGC ATT GTT GCT 618 
Gly Arg Val Arg Glu Ala Leu Asp Glu Gly Lys lie Cys lie Val Ala 

120 125 130 

GGT TTT CAG GGT GTT AAT AAA GAA ACC CGC GAT GTC ACC ACG TTG GGT 666 
Gly Phe Gin Gly Val Asn Lys Glu Thr Arg Asp Val Thr Thr Leu Gly 
135 140 145 150 

CGT GGT GGT TCT GAC ACC ACT GCA GTT GCG TTG GCA GCT GCT TTG AAC 714 
Arg Gly Gly Ser Asp Thr Thr Ala Val Ala Leu Ala Ala Ala Leu Asn 

155 160 165 

GCT GAT GTG TGT GAG ATT TAC TCG GAC GTT GAC GGT GTG TAT ACC GCT 762 
Ala Asp Val Cys Glu lie Tyr Ser Asp Val Asp Gly Val Tyr Thr Ala 

170 175 180 

GAC CCG CGC ATC GTT CCT AAT GCA CAG AAG CTG GAA AAG CTC AGC TTC 810 
Asp Pro Arg He Val Pro Asn Ala Gin Lys Leu Glu Lys Leu Ser Phe 
185 .190 195 
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GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC TCC AAG ATT TTG GTG CTG 858 
Glu Glu Met Leu Glu Leu Ala Ala Val Gly Ser Lys lie Leu Val Leu 

200 205 210 

CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT GTG CCA CTT CGC GTA CGC 906 
Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn Val Pro Leu Arg Val Arg 
215 220 225 230 

TCG TCT TAT AGT AAT GAT CCC GGC ACT TTG ATT GCC GGC TCT ATG GAG 954 
Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu lie Ala Gly Ser Met Glu 

235 240 245 

GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC GGT GTC GCA ACQ GAC AAG 1002 
Asp He Pro Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys 

250 255 260 

TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG 1050 
Ser Glu Ala Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly Glu 

265 270 275 

GCT GCC AAG GTT TTC CGT GCG TTG GCT GAT GCA GAA ATC AAC ATT GAC 1098 
Ala Ala Lys Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn lie Asp 

280 285 290 

ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC 1146 
Met Val Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp He 
295 300 305 310 

ACG TTC ACC TGC CCT CGC GCT GAC GGA CGC CGT GCG ATG GAG ATC TTG 1194 
Thr Phe Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu He Leu 

315 320 325 

AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC 1242 
Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp 

330 335 340 

CAG GTC GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA 1290 
Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro 

. 345 350 355 
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GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC 1338 
Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn 

360 365 370 

ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT 1386 
lie Glu Leu lie Ser Thr Ser Glu He Arg He Ser Val Leu He Arg 
375 380 385 390 

GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG 1434 
Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin 

395 400 405 

CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC 1479 
Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 

410 415 420 

TAAAGTTTTA AAGGAGTAGT TTTACAATGA CCACCATCGC AGTTGTTGGT GCAACCGGCC 1539 
AGGTCGGCCA GGTTATGCGC ACCCTTTTGG AAGAGCGCAA TTTCCCAGCT GACACTGTTC 1599 
GTTTCTTTGC TTCCCCGCGT TCCGCAGGCC GTAAGATTGA ATTC 1643 

mm^ : 9 

mW<Z>M% : 421 

mm 

Met Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg lie Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 
50 55 60 
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Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys lie Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 - 250 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 
290 295 300 



WO 95/23864 



- 57 - 



PCT/JP95/00268 



Asp Gly Thr Thr Asp lie Thr Phe Thr Cys Pro Arg Ala Asp Cly Arg 
305 310 315 320 

Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu lie Arg 

370 375 380 

He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 
420 



mm^ : 10 

mt\(DM$ : 1643 

mnom : mm 

htfvP- : Mm 
%Sffl<Dffi& : genomic DNA 

mm 

: 3Wt\*$fWl* r^i)A(Corynebacterium glutamicum) 
W£ : ATCC13869 
SB^J©#^ : mat peptide 
&fe®M : 964. . 1479 

mm 
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TCGCGAAGTA 


GCACCTGTCA 


CTTTTGTCTC 


AAATATTAAA 


TCGAATATCA 


ATATACGGTC 


60 


TGTTTATTGG 


AACGCATCCC 


AGTGGCTGAG 


ACGCATCCGC 


TAAAGCCCCA 


GGAACCCTGT 


120 


GCAGAAAGAA 


AACACTCCTC 


TGGCTAGGTA 


GACACAGTTT 


ATAAAGGTAG 


AGTTGAGCGG 


180 


GTAACTGTCA 


GCACGTAGAT 


CGAAAGGTGC 


ACAAAGGTGG 


CCCTGGTCGT 


ACAGAAATAT 


240 


GGCGGTTCCT 


CGCTTGAGAG 


TGCGGAACGC 


ATTAGAAACG 


TCGCTGAACG 


GATCGTTGCC 


300 


ACCAAGAAGG 


CTGGAAATGA 


TGTCGTGGTT 


GTCTGCTCCG 


CAATGGGAGA 


CACCACGGAT 


360 


GAACTTCTAG 


AACTTGCAGC 


GGCAGTGAAT 


CCCGTTCCGC 


CAGCTCGTGA 


AATGGATATG 


420 


CTCCTGACTG 


CTGGTGAGCG 


TATTTCTAAC 


GCTCTCGTCG 


CCATGGCTAT 


TGAGTCCCTT 


480 


GGCGCAGAAG 


CTCAATCTTT 


CACTGGCTCT 


CAGGCTGGTG 


TGCTCACCAC 


CGAGCGCCAC 


540 


GGAAACGCAC 


GCATTGTTGA 


CGTCACACCG 


GGTCGTGTGC 


GTGAAGCACT 


CGATGAGGGC 


600 


AAGATCTGCA 


TTGTTGCTGG 


TTTTCAGGGT 


GTTAATAAAG 


AAACCCGCGA 


TGTCACCACG 


660 


TTGGGTCGTG 


GTGGTTCTGA 


CACCACTGCA 


GTTGCGTTGG 


CAGCTGCTTT 


GAACGCTGAT 


720 


GTGTGTGAGA 


TTTACTCGGA 


CGTTGACGGT 


GTGTATACCG 


CTGACCCGCG 


CATCGTTCCT 


780 


AATGCACAGA 


AGCTGGAAAA 


GCTCAGCTTC 


GAAGAAATGC 


TGGAACTTGC 


TGCTGTTGGC 


840 


TCCAAGATTT 


TGGTGCTGCG 


CAGTGTTGAA 


TACGCTCGTG 


CATTCAATGT 


GCCACTTCGC 


900 


GTACGCTCGT 


CTTATAGTAA 


TGATCCCGGC 


ACTTTGATTG 


CCGGCTCTAT 


GGAGGATATT 


960 


CCT GTG GAA GAA GCA GTC CTT ACC GGT GTC GCA 


ACC GAC AAG TCC GAA 


1008 


Met Glu Glu Ala Val Leu Thr Gly Val Ala 


Thr Asp Lys Ser Glu 




1 




5 


10 




15 





GCC AAA GTA ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG GCT GCC 1056 
Ala Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly Glu Ala Ala 

20 25 30 

AAG GTT TTC CGT GCG TTG GCT GAT GCA GAA ATC AAC ATT GAC ATG GTT 1104 
Lys Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn lie Asp Met Val 

35 40 45 

CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC ACG TTC 1152 
Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp He Thr Phe 
50 55 60 
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ACC TGC CCT CGC GCT GAC GGA CGC CGT GCG ATG GAG ATC TTG AAG AAG 1200 
Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu lie Leu Lys Lys 

65 70 75 

CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC CAG GTC 1248 
Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp Gin Val 
80 85 90 95 

GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA GGT GTT 1296 
Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro Gly Val 

100 105 110 

ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC ATC GAA 1344 
Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn lie Glu 

115 120 125 

TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT GAA GAT 1392 
Leu lie Ser Thr Ser Glu He Arg He Ser Val Leu He Arg Glu Asp 

130 135 140 

GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG CTG GGC 1440 
Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin Leu Gly 

145 150 155 

GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAAAGTTTTA 1489 
Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
160 165 170 

AAGGAGTAGT TTTACAATGA CCACCATCGC AGTTGTTGGT GCAACCGGCC AGGTCGGCCA 1549 
GGTTATGCGC ACCCTTTTGG AAGAGCGCAA TTTCCCAGCT GACACTGTTC GTTTCTTTGC 1609 
TTCCCCGCGT TCCGCAGGCC GTAAGATTGA ATTC 1643 



mzm^ : 11 

mm<DMZ : 172 
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mm 

Met Glu Clu Ala Val Leu Thr Gly Val Ala Thr Asp Lys Ser Glu Ala 

1 5 10 15 

Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly Glu Ala Ala Lys 

20 25 30 

Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn lie Asp Met Val Leu 

35 40 45 

Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp lie Thr Phe Thr 

50 55 60 

Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu He Leu Lys Lys Leu 
65 70 75 80 

Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp Gin Val Gly 

85 90 95 

Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro Gly Val Thr 

100 105 110 

Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn lie Glu Leu 

115 120 125 

He Ser Thr Ser Glu He Arg He Ser Val Leu He Arg Glu Asp Asp 

130 135 140 

Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin Leu Gly Gly 
145 150 155 160 

Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
165 170 



mzm^ : 12 

mnco^ : 23 

mmorn : mm 
m<Dm : —^m 

mmomm dna 
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mm 

GCCAGGCGAG CGTGCCAAGG TTT 23 

rnmrn^- : 13 

mm<D&$ : 23 

m<z>m : 

BE^lJCDW : DM 
GCCAGGCGAG GATGCCAAGG TTT 23 
: 14 

@E^fJCDS$ : 23 
WS,m<DM : « 

^©m : — #*i 
mnomm : dna 

GCCAGGCGAG TGTGCCAAGG TTT 23 
@E?IJ#-S§- : 15 

mmcD-m^ : 23 
: — *m 
mmcomm dna 

GCCAGGCGAG TTTGCCAAGG TTT 23 
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ffi&m^ : 16 
BeM©^$ : 23 

mmom mm 
m<t>m : —^m 

mmcomm : ^ dna 
mm 

GCCAGGCGAG CCTGCCAAGG TTT 23 



W&m^ : 17 
IS?iJ<Dg£ : 23 

h#oif- : HUM* 
@e?!J<£>®^ : ^ DNA 

GCCAGGCGAG TCTGCCAAGG TTT 23 



ffi#I#^ : 18 
mWMZ : 23 

mncom : 

@B?IJ©»1 : DNA 
GCCAGGCGAG TATGCCAAGG TTT 23 



Ifl?lJ#-^ : 19 

mm<z>M% : 23 
se^ij©^ : mm 
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mom. : 

mwivmm. : dna 
mm 

GCCAGGCGAG GTTGCCAAGG TTT 23 
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3. Wadena!**-* y >rh Kpy^-**p-Krs*^a<py**M' 

DN Amfrti\ n y^^AiBM©^fe#Ji©^*-fey yft Kay-*— HflfrK 
6 . 3 »J ^^UAjUBftft^OT^^ — HM&f-tzi y ^*;UAMIffl 

nawT e nmM «swjl ^??-k hxtez sag**, dna ^-^j^^ u 
w^ai^^y ^-rt Koy^-— fef*nKat<nif>c:i«r#afei-r5 3y * 
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9 . L - V 5? ylkXl L - * <k%>7 -i — K'* y ? tlfcT 

ftufc«na7 h -s - kzumh-r zm$m 7 xi* 8 tags© 

11. m^6-9(D^*rn^—^*J^T. 3^^l/A|M*©*tt 

^4?y yfh Kny^~^*^Uttl^i*#«t-r*=iy^*^A»iMo 

12. fffsftg 2-11 (D^-rn^JitCSBit© 3 y ^ MAffi&tel&MtSit&lto 

vmm u $pgsi4fc* k l - y p >%tm^m& b#>> mmmvafr h l - y i? > 
zwrn- h c tzomt-tz l — y i? y©gi5gv£o 
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G m r TSori 











TSori Cm r 
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Cm r TSori 



F i g. 1 
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